ABSTRACT An adult case of pulmonary alveolar proteinosis presented with an arterial oxygen tension of 27 mmHg (3-6 kPa) while breathing air. Dangerous hypoxaemia during lung lavage was avoided by using partial cardiopulmonary bypass. 
reticulonodular pulmonary infiltration. Arterial oxygen tension while breathing air was 46 mmHg (6-0 kPa) at that time. Open biopsy of the lingula demonstrated changes consistent with alveolar proteinosis. The alveoli were filled with granular PAS-positive, alcian blue-negative material. There was moderate interstitial inflammation. A trial of corticosteroid therapy for one month did not result in improvement and she was then admitted to our hospital for bronchopulmonary lavage.
In the past, she had experienced three episodes of pneumonitis, the last occurring eight years earlier.
She had smoked half a pack of cigarettes a day for 10 years. For 10 years, she had worked as an assembler doing soldering in an electronics plant. Five years before admission, she left Philadelphia and moved to southern New Jersey where she lived in a rural area and worked as a nurses' aide in an institution for handicapped children.
Physical examination showed her to be in moderate respiratory distress. Blood pressure was 120/80 mmHg, pulse 100/min, temperature 37-1°C, respiratory rate 34/min with mild use of accessory muscles. Neck vein distention, clubbing, and lymphadenopathy were absent. Crackles occurring late in inspiration were heard at both lung bases. The heart was not enlarged, and no murmurs were heard, but a soft fourth sound was present. The liver and spleen were not enlarged. There was no oedema. Routine laboratory examination was unremarkable except for elevation of the haemoglobin to 16-7 g/dl and a reduction of the albumin to 33 g/l. Serum LDH was 466 units (normal 100-225). Antinuclear antibody was negative, but rheumatoid factor was positive in a titre of 1:80. Arterial pH was 7-44 (36 nmol/l), Pco2 31 mmHg (4-13 kPa), and Po2 27 mmHg (3-60 kPa) breathing causing lowering of arterial oxygen content. The amount of venous admixture is increased as pulmonary capillary blood flow increases in the lavaged lung.6 8 The blood flow through the nonventilated, lavaged lung depends upon the relationship between pulmonary artery pressure and the airway pressure.
When airway pressure exceeds pulmonary capillary pressure, the vessels collapse and blood flow ceases. If pulmonary capillary pressure exceeds airway pressure, blood flow will occur. Airway pressure in the lavaged lung varies greatly during the procedure. During drainage the pressure is atmospheric, while when the lung is filled with saline, the airway pressure depends upon the height of the saline reservoir above the lung-in this case 30 cm water above atmospheric. Blood flow occurs through the lavaged lung during drainage, but ceases as saline filling occurs and the airway pressure exceeds pulmonary capillary pressure.
If pulmonary oxygen transfer is sufficiently deranged before lavage, the arterial Po2 during lavage could fall transiently to a dangerously low level, causing tissue hypoxia. This could preclude use of this treatment in a patient needing it the most. Although most patients undergoing lavage are not severely hypoxaemic,5 6 Ramirez-R3 has reported lavage of a patient with PAP whose arterial Po2 was 28 mmHg (3 73 kPa) on room air and 124 mmHg (16 5 kPa) on 100% oxygen. In two other patients it was noted that arterial Po2 on 100 % oxygen fell from 82 mmHg (10 9 kPa) to 38 mmHg (5 7 kPa) and from 71 mmHg (9 46 kPa) to 40 mmHg (5-3 kPa) respectively during lavage.4 9 Seard et al'0 11 reported simultaneous bilateral lung lavage with the aid of partial cardiopulmonary bypass in two children with PAP in whom tracheal size did not permit the use of a double-lumen tube. In these cases, one-third of the cardiac output was diverted through the oxygenator, resulting in an arterial Po2 of 25-30 mmHg (3 3-40 kPa) during lavage, a level we would not consider adequate for an adult.
Cooper et al'2 13 reported a critically ill 24-year-old woman with PAP in whom serial bilateral lung lavage was performed while on partial bypass. Her arterial Po2 before bypass was below 50 mmHg (6 7 kPa) while being mechanically ventilated with 900% oxygen and 10 cm PEEP. On partial bypass, her arterial Po2 fell to no lower than 77 mmHg (10- 
